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PREFACE 


This  technical  report  is  primarily  a  compilation  of  presentations  made  at  the  annual 
project  review  meeting  held  on  June  3-4,  1997  at  the  University  of  South  Carolina.  Additionally, 
this  report  includes  an  introduction  to  the  project,  and  copies  of  papers  that  were  written  under 
the  sponsorship  of  this  grant  during  the  past  year. 

Any  questions  regarding  the  content  of  this  report  or  specifics  of  the  project  can  be 
addressed  to 

Dr.  Roger  A.  Dougal 
VTB  Project  Director 

Dept  of  Electrical  and  Computer  Engineering 
University  of  South  Carolina 
Columbia,  SC  29208 

phone:  (803)777-7890 
fax:  (803)  777-8045 

email:  dougal@ece.sc.edu 
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INTRODUCTIOIN 


The  Power  Electronic  Building  Block  (PEBB)  will  enable  the  Navy  to  meet  DOD  and  Navy  goals 
of  reduced  manning,  reduced  cost,  increased  effectiveness  and  enhanced  survivability  by  allowing 
radically  new  architectures  for  shipboard  power  systems.  Since  these  new  architectures  cannot  be  based 
on  historic  design  precedents  and  time-and-field-tested  design  rules,  extensive  prototyping  and  testing  are 
necessary.  These  prototypes  are  used  to  validate  the  designs  and  to  define  the  operational  envelope,  in 
both  intact  and  damaged  conditions.  The  use  of  virtual  prototypes,  rather  than  hardware  prototypes, 
allows  the  US  Navy  to  maintain  its  technological  superiority  by  exploiting  its  dominant  position  with 
respect  to  information  technologies. 

The  Virtual  Test  Bed  (VTB)  provides  a  unique  capability  for  virtual  prototyping  of  PEBB  devices 
and  of  PEBB-based  electric  power  systems  by  integrating  into  a  single  simulation  environment  models 
that  have  been  produced  in  a  variety  of  simulation  languages  by  a  diversified  and  multi-technical  design 
team. 

Those  who  develop  new  pieces  of  the  shipboard  power  system  often  (and  for  good  reasons)  use 
different  software  tools  for  different  modeling  tasks.  Since  a  system  is  composed  of  many  such  entities, 
and  the  system  must  be  tested  as  a  whole,  one  encounters  the  need  to  compute  the  performance  of  a 
system  described  by  a  heterogeneous  collection  of  models.  The  primary  objective  of  the  VTB  project  is  to 
create  the  virtual  prototyping  environment  that  accepts  this  heterogeneous  collection  of  models  and 
integrates  them  into  a  single  simulation  so  that  a  design  engineer  can  evaluate  and  understand  the 
dynamic  performance  of  the  entire  system.  The  VTB 

•  allows  closer  collaboration  amongst  experts  in  different  fields 

•  allows  each  expert  to  use  the  best  design  tools  and  best  design  practices  within  their  own  area  of 

expertise 

•  allows  integration  of  more  aspects  of  flie  design,  including  physical  configuration,  electrical 

configuration,  thermal  configuration,  etc.,  into  a  single  virtual  prototype 

•  eliminates  the  need  for  manual  translations  of  models  while  exploring  system  response 

•  allows  more  rapid  exploration  of  a  larger  design  space  to  yield  more  optimal  designs 

•  provides  more  advanced  visualizations  of  system  performance  to  help  build  an  intuitive 

undCTStanding  of  the  influence  of  controllable  parameters 

The  i^proach  chosen  for  creating  the  VTB’s  mixed-language  virtual  prototyping  environment 
involves  translation  of  the  source  models  into  the  VTB  internal  language.  This  provides  a  flexible, 
powerful,  robust,  and  extensible  means  for  integrating  models  into  a  unified  simulation  environment.  In 
addition  to  developing  the  model  translation  technologies,  the  VTB  project  also  advances  other 
technologies  associated  with  virtual  prototyping,  including  user  interfaces,  model  libraries,  execution 
enviromnents,  and  visualization  tools.  These  technical  advances  allow  the  VTB  to  fully  support 
development  and  application  of  the  PEBB. 

A  secondary  objective  of  the  VTB  project  is  to  develop  a  base  library  of  models  that  can  be  used 
in  the  Virtual  Test  Bed.  These  models  should  execute  rapidly,  be  constructed  in  such  a  way  that  they  can 
be  coimected  to  other  models,  and  yet  can  be  written  in  a  variety  of  modeling/simulation  languages. 
Particularly  important  to  the  study  of  PEBB-based  power  systems  is  an  accurate  model  of  a  PEBB. 

The  third  and  final  objective  of  this  project  is  to  support  development  and  applications  of  PEBBs 
by  using  existing  modeling  tools  and  existing  components  of  the  VTB  for  virtual  prototyping  of  the 
PEBB  before  the  VTB  is  fully  developed. 

The  presentation  materials  that  follow  describe  a  majority  of  the  technical  work  that  was 
performed  under  the  auspices  of  this  grant  during  the  past  year.  Time  constraints  during  the  meeting 
prevented  the  presentation  of  all  aspects  of  all  work  that  was  performed,  but  this  report  provides  a  fair 
cross  section  and  a  useful  summary. 

Somewhat  arbitrarily,  the  report  is  organized  according  to  the  presentation  scheme  that  was  used 
at  the  annual  review  meeting.  That  is,  items  are  arranged  according  to  the  site  at  which  work  was  done, 
rather  than  by  topic. 
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Refrence:  R.W.De  Doncker  and  J.P.Lyons,  “The  Auxiliary  Resonant  Commutated  Pole  Converter”,  lEE-IAS,  1990 
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PSIDREF  =  psidmax  for  WREF  <  wbase 

PSIDREF  -  psidmax  (wbaseAVREF)  for  WREF  >-  wbase 

psidmax  =  0. 045  Webers,  wbase  —  300  radians/second 


SOUTHCAROLINA 


